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CONSUMPTION OF PETROLEUM PRODUCTS BY SOVIET AGRICULTURE

Pummery

The importsnce of agriculturel tractors, combines, and stationery

motors as consumers of petroleum products is 1llustrated by the fact

that these units consumed over 30 percent of the distillate petroleum
products -~ gasoline, ligroine, kerosene, and diesel fuel -- mamfactured
- 1n the USSR in 1951. Consumption of petroleum products by these units in-
creased from 5.5 million to 7.6 million metric tons per year between 1940
end 1951l. Based on the Fifth Five Year Flen (19517-55) » agricultural con-
sunption®¥* ghould increasse to 13.5 million metric tons by 1955.

Tractors account for a very large pert of the consumption of petroleum
products by Soviet agriculture. As a result, tractor kerosene is the
most important Soviet agricultural fuel. Kerosene represented 58 percent
of all agricultural consumption in 1951. Diesel fuesl, however, is becoming
increasingly importent as a tractor fuel. Diesel fuel accounted for only
3 percent of the total fuel consumption by sgriculture in 1940, whereas 1t
will account for almost 29 pereent of the total in 1955. Ligroine,
important before the war as & tractor fuel, has become less significent
in the postwar period. Consumption of lubricants by agriculture is on the
Ancrease, partly because of the heevier requirements of diesel tractors
for lubricants.

It is belleved that a consideresble degree of confidence may be placed
in these estimates, since it has been possible to derive data from Soviet
sources for 1940, 1947, and 1951. Forecasts included in this report are
based on en acceptence of the data in the Fifth Five Year Plan.

1. Introduction.

The significance of sgriculture as a consumer of petroleum products in
the USSR is indicated by the fect that sgricultural tractors, combines,

¥ his report contains informetion as of 31 December 1952,

#%  The consumption of petroleum products by motor transport in agriculture
is not reported in the body of the text, but & preliminary estimmte is
given in Appendix A, Section 4.
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and statlonary motors are estimated to have consumed more than 18 percent
of all the petroleum products produced in the USSR in 1951. More _
important, these units consumed over 30 percent of sll the distillate
petroleum products (gasoline, ligroine, kerosene, and diesel) produced in
the USSR in the same year. These are the petroleum producte which bhave
particular strategic importance, since they include the principal military
fuels, ,

2. Breakdown of Consumption.

a. By Type of Agricultural Machine.

The estimated consumption of petroleum products by sgriculture in
the USSR during 1940-55 is summarized in Table 1* and on the accompanying
chart.#% These estimates include the petroleum products consumed by
tractors, combines, and stetionary motors in agriculture end the petroleum
products consumed by tractors in the timber industry.

-~ The amounts of petroleum products used for the generation of
electric pover in sgricultural installations in the USSR are not included
in these estimates. The petroleum products comsured by motor transport in
Soviet agriculture are also excluded from the present estimates, since it
ls more convenient, when dealing with the consumption of petroleum products
1n the USSR, to treat all motor transport &s & unit. It is, however,
recognized that there 1s occesionsl need for estimstes of the consumption
of petroleum products by motor trensport in Soviet agrictilture, and
preliminery order-of-magnituce estimates for this item are presented in
Appendix A, Section k4. »

From the data presented in Teble 1 and the accompanying chart, it
may be noted that consumption of petroleum products by the sgricultural
machines indicated is estimated to have increesed from e total of 5.5 million
metric tons in 1940 to approximately 7.6 million metric tons in 1951, an
increase of sbout 36 percent. Projected consumption in 1955, based on data
from the Fifth Five Year Plan {1951-55), reaches & level of almost 13.5
nillion metric tons. This level would represent an increase of 1L5 percent
over the prewvar leve;!. and of about 105 percent over the 1950 level.

Consicerable coniidence mey be placed in the estimstes of past and
present consumpticn of petrolesum products by sgricultural tractors, ac
presented -in Teble 1. This is especially true for the estimates for 1940,
1047, and 1951, where the range of error should not exceed plus or minus
5 percent, since these estimates arc based on Soviet filgures concerning
consumption of petroleum products {see Appendix A). In the case of estimates

# Table 1 follous on p. 3.
¥ The chart, Estimsted Consumption of Petroleum Products by Agriculture
in the USSR, 1940, 1947-55, follows p. k. :
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Table 1

 Estimated Consumption 8/* of Petroleum Products
by Agricultu.e in the USSR w\ by Types of Machines
19k0, 1947, and 1950-55

Million letric Tons

1940 19T - 1950 1951 1952 1953 1954 1955

Agricultural Tractors

Gasoline 0.06 0.07 0.13 0.1k4 0.18 0.21 0.2k 0.27
Ligroine 0.88 0.53 0.38  0.39 0.k 0.47 0.52 0.56
Kerosene 3,51 3.32 L,0L 4.x0  L4.8% 5.43 6.02 6.65
Diesel 0.17 0.05 1.00 1.40 1.98 2.52 3.13 3.81
Lubricants 0.47 0.k1 0,64 o.Th 0,90 1.06 1.23 1.41
Svbtotael 5.C9 4,38 6.16 7,07 8.34 9.59 11.14 12,71

Combines

- Casoline 0.35 0.26 0.30 C.k1 0.51 0.57 0.62 0.66

Iubricants 0.0L 0.01 0.01 0.01 0.01 0.01 0.01 0,01
Subtotal 0.36 0.27 0.31 0.h2 0.52 0.58 ¢.63 C.67

Stationary Motors and the Timber

Industry

Gasoline 0.05  0.05 0.05 0.05 0,05 0.05 0.05 0.05
Diesel N.A. N.A- 0 0.05 0.05  0.05 0.05 0.05 0.05
Subtotal 0.05 0.05 0.10 0.10 0.10 0,10 0,10 0,10

¥ Footnotes to Table 1 follow on p. 4.
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Table 1

Estimated Consumption &/ of Petroleum Products  /
by Agriculture in the USSR b/ by Types of lMachines
1940, 1947, and 1950-55

{contimed)
Million Metric Tons
10h0 1947 1956 1951 1952 1953 1954 1955

Totel
Gasoline 0.46 0.38 0.48 0.60 0.7Th 0.63 0.91 0.98
Ligroine .88 0.53 0.38 0.39 0.k 0.Lk7 0.52 0.56
Kerosene 3.51 3.32 L4.01 .40 L.,8 5.43 6.02 6.65
Diesel 0.17 0.05 1.05 1.45 2.03 2.57 3.18 3.85
Tubricants 0.48 0.2 0.65 0.75 0.91 1.07 1.24 1.k3
Total. A1l Products 5.50 .70 6.57  7.59  8.96  10.37  11.87  13.46

[

&. Based on consumption of petroleum products durdng operetion.

and solvents used for maintenance and overhen). of machines,

used by motor transport in agriculture.

b. See Appendix A for the derivation of these figures.

ICTED

Does 1ot {nclude fuels, lubricants,

nor does it incluce petroleum products
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concerning present and past consumption by combines, the range of error
should not exceed plus or mimus 10 percent. Care should be exercised in
‘using the estimates covering stationary motors and tractors in the tinmber
industry. It seems probeble, however, that the over-all estimates of con-
sumption by egriculture should not be in error by rore than plus or minus
10 percent for past end present periods. Since estimates for the period
1952-55 are based largely on Fifth Five Year Plan date, it is not possible
to estimate the degree of error which may be present.

The accompanying chart presents graphically the totel consumption
of petroleum products by the sgricultural machines shown in Teble 1. From
the chart it may be noted that the consumption of all types of petroleum
products by these sgricultural machines decreased between 1940 and 1947. .
This decrease was largely a result of the depletion of the Soviet tractor
park during World War II. Since 1947, consumption of &ll types of petroleum
products hes been increasing enmally, although the rates of growth in the
demand for verious products have differed. Between 1950 and 1955 the upward
trend in the consumption of almost &ll petroleum products is expected to
contimie.

b. By Petroleum Product.

As will be seen from the chart, kerosene was the principal
agricultural fuel in the prewar period and is expected to continue to be the
most important fuel, quantitatively. The reletive importance of kerosene,

- however, is expected to decline. In 1940, kerosene accounted for 63 pexrcent
of all petroleum products consumed by agriculture. By 1951 this percentsage
bhad fallen to about 58 percent, and by 1955 it is expected to decline to
Just under 50 percent, .

Diesel fuel, on the other hand, has become more important s an
agricultural fuel in the postwar pericd because the proportion of the tractor
park wihich is diesel-powered has been steadily increasing. In 1940, Giesel
fuel accounted for only 3 percent of all petroleum products consumed by
agriculture, by 1951 it accounted for 19 percent, and by 1955 it is expected
to account for almost 29 percent.

The demand for both fuels increases absolutely during the reriods
considered, but the demand for kerosene is expected to increase by only 89
percent between 1940 and 1955, whereas the demand for diesel fuel in
agriculture 1is expected to increase by almost 2,200 percent during the same
period. This increase rellects the increasing mumber of diesel iractors used
in agriculture.

Ligroine is becoming progressively less important as an ggricultural
fuel. 1In 1940, ligroine accounted for about 16 percent of the total

-5
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agricultural requivements. By 1951, ligroine eccounted for only 5 percent
of the total agricultursl consumption. The decreased importance of ligroine
Lrectors accounts for this decreased consumption.

The consumption of gasoline end lubricants accounts for the remainder
of tke consumption of petroleum products by sgricultural trectors, combines,
an! stationary motors. Gasoline consumption, never quantitatively an
importent paxrt of the totel consumption of these units, nevertheless shows &
significant increase between 1940 and 1955. This is & result of increased
requirements for gasoline as a starter fuel for tractors consuming heevier
petroleum products and of the increased consumption of gasoline by combines.
The consumption of lubricants also chows a significant increase, particularly
because diesel tractors, which eccount for en increasingly large part of
the trector perk, consume a higher percentage of lubricants in relation to
basic fuels. . .

¢, By Economic Region.¥

Table 2%% presents & breakdown of total consumption of fuel by
egricultural tractors, combines, end stationary motors in the USSR by economic
regions for 1940, 1950, end 1955. Because the breakdown was made on the basis
of 1951 Flan date and 1s not considered td be accurate, only the total con-
sumption of all petroleum products by these agricultural machines has been
prorated to the various econonic regions. These estimates mist be regarded as
having a range of possible error of Plus or minus 10 percent for 1940 and &
progressively larger range thereafter.

From this breakdown it mey be noted that Ecomomic Regions 1II, IV, VI,
and VII account for the greatest consumption of fuel by these agricultural
machines. These four regions, taken together , eccount for over 6l perceunt
of the total consumption of petroleum products by Soviet egriculture.

#* The term reglon in this report refers to the economic regione defined
and numbered on CIA Map 12408, 9-51, USSR: Economic Regions.
**  Table 2 follows on P-T.

- & -
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Teble 2

Estimated Regionel Consumption of Petroleum Products
by Agriculture in the USSR
1940, 1950, end 1955

Amount
(Million Metric Tons) Perceunt
of
Economic Region 1950 1950 1955 Potal Consumption 1/#

Northwest (Ia) 0.03 0.04 0.08 0.6
Northern European USSR (Ib) 0.03 0.04 0.08 0.6
Baltic (IIa) _ 0.18 0.21 0.43 3.2
Belorussia (IIb) 0.08 0.09 0.19 1.h
Ukraine (ITI) 1.16 1.38 2.83 .21.0
lower Don~North Cencasus {IV) 0.61 0.7% 1.51 11.2
Transcaucasus (V) 0.07 0.09 0.18 1.3
Volga (VI) 0.91 1.08 2.22 16.5
Central European USSR (VII) 0.69 0.83 1.70 12.6
Urals (VIII) 0.53  0.63 1.29 9.6
West Siberia (I¥) 0.44 0.53 1.08 8.0
Kazakh SSR (Xa) 0.28 0.33 0.69 5,1
Central Asia {Xb) 0.27 0.32 C.66 k.9
East Siberia {XI) 0.16 0.19 0.39 2.9
Far East {XII) 0.06 0.07 0,15 1.1
Total 5.50 6.57 13.48 100.0

#  Footnote references in arsbic numerals are to sources listed in Appendix C.




APPENDIX A
METHODOLOGY

1, Agricultural Tractors.

a. 1940, 1947, and 1951.

Consumption of petroleum products by egricultural tractors is
celculated by miltiplying the average consumption of petroleum products per
hectare®* of tractor work by the nunbers of hectares of tractor work per-
formed, In order to do this, it is necessary to lmow the total number of
hectares of tractor work performed in & year, broken down into bhecteres
worked by kerosene, diesel, end ligroine tractors, together with the sverage
fuel expenditure per hectare by each of these types of trector in the same
year. Fortunately, Soviet sources have supplied all the factors necessary
for making these calculations for trectors in machine tractor stations (MIS's)
during 1940, 1947, and 1951. The task has been simplified by the fact that
Soviet reports of tractor performance for all types of tractor work ere con-
verted by Soviet statisticiens into a standsexrd sccounting unit -~ the hectare
of soft plowing ~- Bo that there is no neceseity to take into account the
effect of different types of tractor work on fuel consumption.

Teble 3%#% details the calculstion of the consumption of fuels and
lubricants by agricultural trectors located in the MIS's in 1940, 1947, and
1951. Consumption of lubricantc and consumption of gasoline used for starting
tractors ueing heavy fuels are calculated from Soviet norms for expenditure
of these producte as a percentage of total fuel expenditure.

All date supplied by Soviet sources deal only with the tractors
located in the MIS's, and no similer data were found for tractors on State
farms. In order to estimete the fuel consuuption of all agricultural tractors
in the USSR, it was necesgsery to use estimstes of the percentage of ;total
agricultural horsspower owned by the MiS's. This task was made eagier by the
fact that Soviet sources usually discuss tractors in terms of an accounting
unit -- the 15-horsepower tractor -- and because Soviet sources provide data
on the productivity of this mccounting unit. The validity of this method
also depends on the unverified assumption that on the land worked by the State
farms there is the same percentage breakdoun between hectates worked by
kerosene, ligroine, and diesel tractors.

*  Onpe hectare equals 2.471 acres.
#*%  Taple 3 follows on p. 9.
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Teble 3

Cpiculation of the Consumption of Petroleum Products by Agxricultural
Tractors in Machine Tractor Statlons
10hko, 1647, erd 1951

Experienced. Total Fuel Lubricant Lubricant Gasoline Gasocline
Volume of Work 2/ Volume of Work 3/ Fuel Consumption 4/  Consumption Norms 5/ Consumption . Noyms 6/ Consumption
Types of {Percent of {Million Hectares (Kilogrems (Million Metric (Percent of (Million Metric (Percemt of (Million Metric
Teactor Totel Tractor Work) of Soft Plowing) per Hectexe |} Tons ) Fuel) Tons) Fuel) Tons )
1940 _
Kerosene
SKHTZ &/* 5l 121.5 17.8 2.16 16.0 0.22 1.5 0.03
U b/ Model 12 27.0 15.3 0.1 10.0 0.04 1.5 0.01
STZNATI m.\ Modeld 8 18.0 15.9 0.29 1.5 0.03 3.0 Hegligible
Total for Kerosene .

Tractors T - 166.5 2.8 0.29 0.0k
Ligroine 20 Lh5.0 15.9 0.72 10.C 0.07 1.5 0.01
Diesel 6 13.5 10.4 0.1k 17.0 0.02 3.0 Negligible

Tetal for 1940 100 225.0 3.72 0.38 0.05
# PFootmotes for Teble 3 follow on p.ll.
- W -
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Table 3

oHocwmgonoawwmnobmgma»ono».mmwwou.mgm«nom:namgguogmw
. Tractors in Machine Tractor Stations
1940, 1947, and 1951

(Continued)
. Experienced Totald Fuel Lubricent: Lubricant Gasoline Gasolipe
Volume of Work 2/ Volume of Work 3/ Fuel Consumption 4/ Consumption Norms 5/ Consumption Norms 6/ Consumpt ion
Types of {Percent of {Million Hectares {X1lograms {(Million Metric {Percent of (Million Metric (Percemt of (Million Metr:
Tractor Totel Trector Work) _of Soft Plowing) per Hectere. Tans ) Fuel} Tons } Fuel Teons §
947
Kerosere
. : 97.5 19.5 1.90 10.0 0.19 1.5 0.03
SKhTZ Model sk 14.5 17.3 0.25 10.0 0.03 1.5 Negligible
U Model 8 30.7 17.9 0.55 1.5 0.06 3.0 0.02
STZHATI Model 17
Total for Kerosene
Tractors 79 42,7 v 2.7 0.28 0.C5
Ligroine 13 23.5 18.2 . 0.43 10.0 0.0k 1.5 0.01
Diesel 2 ] ‘ 3.6 12.3 0.0k 17.0 0.01 3.0 Negligible
Total for 1947 9 ¢/ 180.6 &/ . 3.1 0.33 0.06
1951 « .
Kerosepe . : , . »
SKnTZ Model : 26.7 - 102.1 16 1.67 10.0 0.17 1.5 .03
U Mogdel - 5.8 22.2 4.0 0.31 10.0 0.03 1.5 Vegligible
SINATI Model 30.3 15.9 15.2 1.76 1.5 0.20 3.0 0.5
Total for Kerosene . )
Tractors 62.8 2k0.2 3.7h .40 .c8

E——
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Table 3

Cejculation of the Consumption of Petroleum Products by Agricultursl
Tractors in Machine Practor Stations
1940, 1G47, end 1951

{Contimued}
) Experienced Totel Fuel Lubricant. Lubricant Gasoline Gasoline
) Volume of Work m\ Volume of Work M\ Fuel Consumption m\ Consumption Norms M\ Congumption Norms .mu\ ) Consumption

Types of {Percent of {¥illion Bectexes (Rilogrems (Million Metric {Percent of {Million Metric {Percent of (Million Metric

Tractor Totel Trector Work) of Soft Plowing) per Becterel Tons ) Fuel ) Tons ) Fuel) Tons )
1951
{Continued) .
Ligroine 5.7 21.8 15.2 ©.33 10.0 0.03 1.5 Negligible
Diesel . 31.1 119.0 9.98 1.1¢0 17.0 0.20 3.0 0.0k

Total for 1951 99.6 &/ 382.5 4/ 5.96 , 0.63 .12

a. Stalingred Kharkov -iraktor Zavod.

——

b. Univereal.

¢. Stalingrad Traktor Zavod, Nauchno - Autotrektornyy Institut (Sciemtific Autcmobile and Trector Institute}.
d. There is & discrepancy in the total because of a discrepancy in the source material.

e. There is a discrepasncy in the total because it was teken from a separate source.
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Joviet sources indicate that in 1940, 8l.L percent of the
horsepower of the Soviet agricultural tractor park was located in the
MIS's. 7/ It has been assumed, that this percentage vas the same in 1947.
It has been estimsted that by 1.951, 85 percent of the total agricultural
tractor park was located in the MIS's. 8/ Table 4 presents estimstes of
the consumption of petroleum products by all asgricultural tractors in the
USSR derived by applying these percentege estimates to the data included
in Teble 3-

Table 4
Estimated Concumption of Petroleum Products
by 211 Agricultural Tractors in the USSK
1940, 1947, and 1951
| Million Metric Tons

Petroleum Products 1940 1947 1951
Kerosene - 3.51 3.32 40
Ligroine 0.88 0.53 0.39
Diesel , 0.17 0.05 1.40
Lubricants 0.47 0.41 0.7k
"Gasoline - 0.06 0,07 0,14

Total | w 4,38 7.07

Since the data in Table 3 were supplied completely from Soviet
sources, the estimates of fuel consumption by tractors in the MIS's are as -
relisble as the Soviet data themselves.  In preparing Teble 4 it is possible
that tlie estimate of the percentage of total agricultursl tractor horsepover
located in the MDS’s is not asccurate, but the error introduced by the use of
thies percentage should not exceed plus or mimus 5 percent. The estimates of
consumption of lubricants and gasoline maey be somevhat low, since they are
derived from Soviet norms, vhich may be optimistic. The effect of this
error on the total consumption of petroleum products should be negligible,
since lubricants and pgasoline constitute only & small part of total petroleum
consumpiion. '

b. 1950 and '1952-5‘5 .

The hectare approach used above is also used in estimating

. the consumption of petroleum products by sgricultural tractors during the

base year used; 1950, and the period 1952-55. Data supplied by the Fifth

Five Year Plan permit this approach. The hectares worked by the different

R
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types of tractor were, however, computed by & different method. The size
and breakdown of the park of sgricultural tractors has been attempted and
used in conjunction with the average output per tractor.

In 1950 .the USSR had en estimated tractor park of 800,000 15-horse-
power units (see Table 5),* and the average yearly output per tractor was
469 hecteres of soft plowing. According to khe Fifth Five Year Plan the
agricultural tractor park is to grow 50 percent , and the yearly output per
15-horsepower tractor unit is to increase 50 percent between 1950 and 1955.
The increase in the trector park seems to be quite feasible, since an in-
crease in the park of 50 percent over 5 years represents a slower rate of
net growth than was the case during the last years of the Fourth Five Year
Plen (1946-50). The plenned increase in the productivity of the 15-horse-
power tractor unit also seems within the realm of rossibllity, since overage
rrevar tractors can be expected to drop ocut of the park through depreciation,
and new, more efficient tractors will take their plsce. In any event, no
alternative estimstes of the productivity of the Soviet tractor park during
the period 1950-55 are presently availeble, and, therefore, Fifth Five Year
- Plan data were used in this report. ‘

On this basis, there is presented in Teble 5 the estimated size
of the agricultural tractor park in 15-horsepower units, as well as the pro-
ductivity per 15-horsepower tractor unit , for the period 1950-55. In
addition to-the 1950 and 1955 data, derived as indicated egbove, 1951 data are
~ also derived from Soviet sources. -During 1952-54 » for which no direct evidence
1s available, the increasses in numbers of 15~horsepover tractor units and
. productivity per unit necessary to reach the 1955 planned levels have been
equally prorated to each of these yeers. -

_ The breakdown of the tractor park into different types of tractors
makes use of the statement from a Soviet source that » in 1950, 25 percent of
the egriculturel tractor park horsepower was diesel (1/4 x 800,000 = 200,000) 1/
and that, in 1951, epproximately one-third of the horsepover was diesel.

(1/3 x 930,0c0 = 310,000). 12/ This would mean, apperently, that the diesel
tractor park increased from 200,000 to 310,000, or by 110,000, 15-horsepower
units. From Teble 5 it will be seen that the entire tractor park showed a net
increase of 130,000 15-horsepower units in 1951. This means that about 85
percent of the net additions of 15-horsepover tractor units to the park in
1951 weve diesel. This percentage has been used in determining the net number
of diesel unite which were added to the rark between 1951 end 1955. The re- :
maining tractor units added in each year are considered to be kerosene-fueled.
In the case of ligroine tractors it is estimated that there were approximately
53,000 15-horsepower units in the perk in 1951, since Teble 3 indicates that
ligroine trectors performed a totel of 21.8 million hectares of work, and the
average 15-horsepower unit performed 484 hectares of vork in the same period.
These 53,000 ligroine 15-horsepover units are arbitrarily held constant through
the period.

¥ Table 5 follows on p. 14,
-13 -
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Table 5

. Estimated Size of the Agricultural Tractor Park of the USSR
and Estimeted Averege Productivity fer l5-Horsepower Tractor Unit

1950-55
Estimeted Productivity
Egtimated ‘ per 15-Horsepower
Tractor Park o Tractor Unit
Year (15-Horsepmrer Units) {Hectares of Soft Plowing)
1950 800,000 a/ , ' l»69 b/
1951 930,000 ef L84 b/
1952 ' 997,000 : 539
1953 1,065,000 ’ 594
1954 1,132,000 649
1955 1,200,000 ' TC4

a. State Department estimate. 2/
b. Soviet source. 10/

I*able 6 presents the estimated composition of the Soviet tractor
park derived from these assumptions. In order to obtain the munbers of
Teble 6

‘Estimated Corposition of the Agricultural T.actor Park of the USSR
1950-55

Thousand 15-Horsepower Tractor Units

Types of Tractor 1950 1951 1952 1953 1954 1955

Diesel 200 30 368 k26 L8 542
Kerosene . 547 567 576 586 595 605
Ligroine 53 23 53 23 - 53 53
Total 800 930 997 1,005 1,132 1,200

- 1 -
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hectares worked each year by each type of tractor, the number of 15-horse-
pover tractors of esch type is multiplied by the average output per
tractor. The results are presented in Table 7. The year 1951 has been
omitted from Teble 7, since date for this year have already been presented

Table 7
Estimated Hectares Worked by the Agriculturel
Tractor Park of the USSR, by Types of Tractor.
1950 and 1952-55

Million Bectares of Soft Plowing

Types of Tractor 1950 1952 1953 1954 1955

Diesel 9% 198 253 31k 382
Kerosene 257 310 348 386 Lot
Ligroine - 25 29 31 3k 37

Total 316 531 632 73k 845

?ina.lly, to a.rrive ot fuel consumption for the years between 1950
and 1955, the number of hectares worked by esch t¥pe of tractor is multiplied
by the average fuel expenditure per hectere of that particular. type of
tractor. . Fuel consumption factors for 1951 are used for all years between
1950 and 1955 Though fuel consumption pér hiectere decreased between 1947
end 1951, there is no indication thet further decreases will necesserﬂy
occur, since the 1951 fuel ‘consumption per hectare is alresdy below the 1950
level. Table 8% summarizes the cémsumption of petroleum products by '
agricultural ‘trectors in the USSR calculated from the foregoing Giscussion.
Consuuption of lubricants and sterting gasoline was egain calculated on the
basis of Soviet norms, with the small divterence that no attempt has been
made to breek down the consumption of these products as between the different
types of kerosene tractors, and en average for all types of kerosene tractors
vas used insteed. S

The range of error present in these estimates would eppear to be
somevhat greater then that present in the estimates for 1940, 1947, and 1951.
The estimates for 1950 should not be in error by more than plus or mimus
10 percent. The estimates for 1952-55 are subject to progressively greater
possible error, since they are based on the Fifth Five Year Plan. All the
estimates of consumption of lubricants and starting gasoline mmy be somewhat

low.

¥ Table 8§ follows on .16,

-« 15 -
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Toble 8

kstimated Consumption of Petroleum Products by all
Agricultural Tractors in the USSR
1950 and 1952-55

Million Metric Tons

Product 1950 1952 1953 1954 1955

Kerosene h.0r 4.8 543 6.02 6.65
Ligroine 0.36 0.44 0.47 0.52 0.56
Diesel 1.00 1.98 2.52 3.13 3.81
Libricants  0.64 0,90 1.06 1.23 1.42
Gasoline 0,13 _ 0.18 0.21 0.24 0.27
Total 5.16 8.3k 9.69 11.1h 12,71

2. Combines,

Consumption of petroleum products by sgricultural combines 1s estimated

by & method eimilar to that used for agricultural tractors. Briefly, con-

- sumption by combines is calculsted by miltiplying the number of hectares
hervested by combines by the unit fuel consumption per hectare. The problem
is simplified by the fact that a1l corbines are believed to operate on
.gasoline. It is complicated, however » by the fact that there are two besic
types of combine 4in operation in the USSR: tractor-drasm and self-propelled
combines. Both types ere motor-driven, but the self-propelled combines con-
gume more fuel per hectare. It is therefore necessary to break down the

' number of hectares harvested by combines into the smounts harvested by each
of the two types of combine.[! Since this breskdown is not directly available
from Soviet sources, it has been msde on the basis of the estimated nuubers
and productivities of the different types of combine ! in the Soviet park.

The mumber of totel hectares of grain crops harvested by conbines during
1950 and 1951 has been estimated on the basis of Soviet informstion. Since
the Fifth Five Yeer Plan indicates no increase in the number of hectares of
grain crops during 1950-55, it has been assumed that for the period 1952-55
it will remnin constent et the 1951 level. Soviet sources supply the per-
centege of total hectares of grain harvested by combinec in 1950 and 1951, end
the plenmed percentage increase for 1952 and 1955. This increase has been
prorated equally to each of the years from 1953 through 1955, Table 9% shows
the estimates which have been made of hectares harvested by combines during

1950-55. '

* Table 9 follovus on p. 17.




Table 9

Estimated Hectares of Grain Crops Harvested by Combines
in the USSR
1950~55

1950 1951 1952 1953 1954 1955

Total Hectares of
Grain Crops
(Millions) 13/  101.9 106,0 106.0 106.0 106,0 106.0

Percent Harvested

by Combines 50.0 14/ 60.0 15/ 72.0 16/ 78.0 &.0 90.C g/
Hectares Harvested _

by Combines : :

{Millions) 51.5 63.6 76.3 & .6 89.0 95.4

a, Fifth I'ive Year Plan.

Teble 10% shows the estimates of the composition of the combine park used
in calculating fuel consumption by combines. Teble 10 is prepared on the
basis of the follmring facts and assumptiors. C

a. Prevar.

(1) Prevar production of combines is essumed to have been equally
divided between the Kommumner and S-1%# models. g/

{2) 49,000 prevar combines were destroyed by the Germans. 18/
{(3) Combines sre assumed to have e service life of 12 yeers.
b. Postvar.
(1) The nunber of postwar combines delivered to egriculture, with a
breakdown betveen self-propelled and tractor-dravm models, is based on CIA
estimates of production.

{2) Tractor-drawn combines produced prior to 1947 are assumed to be
Kommunor models. }_g/

¥ Teble 10 follows on p.l5.
#* S refers to Stalinets.
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Table 10
Estimated Couposition of the Conbine Park of the UssRr
1950-55
Thousand Combines
Types of Conbine 1950 1951 - 1952 1953 19’5'@ 1955
Prevar Conbines
Tractor~-Dram Models :
S~1 _ 18.7 10.3 7.0 2.3 0 0
Kommunaxr 18.7 10.k 7.1 2.4 0 0
Subtotal 37.k 20,7 1.1 L.7 0 o
Postwar Cormbines J
Trector-Dravm Models
Kommunaxy 0.3 0.3 0.3 0.3 :G.3 0.3
S-6 ’ 4,3 65.9 89.9 107.9 119.9 131.9
Self-Propelled Models
S=k 27.5 53.5 8.5 103.5 117.5 131.0
Subtotal 70.1 119.7 172.7 211.7 237.7 263.2
Total 107.5 140.h 186.8 216.4 237.7 263.2

.

{(3) A utilization factor of 50 percent has been applied to combines
delivered to sgriculture during the year of delivery. '

(4) Yearly deliveries of combines to agriculture during 1953-55 are
assuned to be made at a rate 50 percent lower that that calculated for 1950-52.
This assumption has been made, since Table 9 indicates that the nuxber of
hectares harvested by combines will increase only 6 percent per year during

“1953-55, whereas it increases at an aversge of 11 percent per yesr between

1950 and 1952.

In determining the number of hectares harvested by the various iypes of
combine:, use hes been made of Soviet data concerning the productivity of
different models of combines. Table 10 shows the estimated composition of
the combine park, and Table 11* shows the estimated hectares harvested by
various models. The roted productivity of the S-4 and the Kommnar models 1s
1.8 hectares per hour, 20/ end that of the &-6 model is 2.2 hectares per hour,

¥ Teble 11 follows on p- 19.
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Table 11

Estimated Hectarcs of G.ain Crops Harvested by
Models of Combines in the USSR
1950-55
Million Bectares

-t

Models of Combines 1950 1951 1952 1953 1954 1955

S-4 11.7 21.7 30.3 35.5 39.6 L2.8
Komrmunar 8.1 4.3 2.7 0.9 O 0
S-6 and S-1 31.7 37.6 h43.3 L46.2 494 52,5
Total 51.5 63.6 76.3 8.6 89.0 95.4

or 1.22 times that of the other combines. 21/ The productivity of the S-1
model is unknown, but it is assumed to be the same as that of the $-6, since
both combines are powered by the seme motor. In preparing Table 11, use is
made of these productivity weightings. In addition, the assumption has been
made thet each type of combine is in o etion for an equal pericd of tire
during the year. .

In calculasting the fuel and lubricent consumption of combines, Soviet
fuel consumption rates of 4.5 kilograms per hectare for tractor-drawn com-
bioes 22/ end 10 kilogrems per hectare for self-propelled combines 23/ have
been used. The consumption of lubricants has been calculated on the basis
of the Soviet norm for the consumption of lubricants per hectare. Teble 12%
detalls these celculations. 1940 and 1947 estimates are included on & re- .
latively arbitrary basis.

Three major possible sources of error enter into this-calculation, First,
if the nunber of prever combines in the park 1s smaller than that estinmgteq,
& greater proportion of the harvesting wvork will be done by the self-propelled
combines, vhich have a higher fuel consumption rate. The reverse is equally
true. Second, it is possible that some trector-drawn combine mnodels do not
have motors, since 1t is known that experimentc have been made with this
type of equipment. 24/ If large mumbers of these models are in use, the
egtimated petroleum consumption will be on the high side. Finally, the pro-
ductivity end consumption factors which have been used may be somevhat in
error, since they are based on Soviet norme and rated capacities, which may
be optimistic. For thege reasons, it ic felt that the range of error present
in these estimates may be as mich as plus or rinus 2C percent, '

3. Stationary Motors in Agriculture and Tioactorc in the Timber Industry .

Information on these consuming units is extremely scanty in the Coviet
sources which were examined, It was 7elt that further research on this
subject would not yield informetion vhich would substentially revise

#* Teble 12 follows on P~ 20 - - 19
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Toble 12

Estimated Consumption of Petroleum Products
by Combines in the USSR
1940-55

Million Metric Tons

1940 1947 1950 1951 1952 1953 1954 1955

Gasoline Consumed

S-k Models ; 0.12 0.22 0.30 0.36 0.0 0.43
Kommuner Models 0.0k 0.02 0.01 Negli- O 0
- gible
S-6 and S-1 Models >l 0.17 0.20 0,21 0.22 0.23
Subtotal 0.35 0.26 0.30 0.41 0.51 0.57- 0.62 0.66
Lubricants Consumed 0.01 0.01 0.01 0.01 0.01 ©0.01 0.0L 0.01
Total 0.36 0.27 0.31 0.h2 0.52 0.58 0.6 0.67

estimates of consumption which have beén used previously. Earlier estimates
of annual consumption by these units have totaled 0.1 million metric tons.
This has been arbitrarily divided into 0.05 million metric tons of diesel and
0,05 million metric tons of gesoline. Iubricant consumption by these units
is considered negligible. - - : :

4. Preliminary Estimates of the Consumption of Petroleum Producte by Motor
Transport in Aga‘iculture._ ‘

The present state of knowledge about the composition and utilization of
the egricultural motor tremsport park in the USSR is such that no accurate
estimate can be made of the consumption of petroleum products by motor trans-
port. It is possible, however, to hezard s guess on the order of magnitude of
this consumption. {See Table 13.)%*

The 1941 Plan shows that the People's Commissariat of Agriculture vas
allocated 3.34 percent of the total ton-kilcmeters of motor trensport for the
whole of the USSR; the Teople's Comissariat of State Farms, 5,61 percent; ,
the People's Commisseriet of the Timber Industry, 3.74 percent; and the People's
Commissariat for Agricultural Procurement, 11.95 percent. Thus the planned
ton-kilometers of motor transport involved in Soviet agriculture in 1941 was
the equivalent of 25.04 percent of the total planned ton-kilometers of potor
transport in the USSR.

¥ Table 13 follows on p. 21.
- 20 -
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Table 13
Calculated Consumption of Petroleum Preoducts

by Motor Transport in Agriculture in the USSR
1940, 1947, and 1950-55

Ton-Kilometers Ton-Kilometers . Caleulated Consumption
Performed by Performed by of Petroleum Products
All Motor Motor Treunsport by Motor Tiansport in Agriculture
Transport in Agriculture _
{Billion {(Billion : Gasoline Lubricants
Year Ton-Kilometers) Ton-Kilometers) {Thousand Metric Tons) {Thousand Metric Tons)
19k0 8.9 2.2 0.6 Negligible
1947 10.8 2.7 0.7 Negligible
1950 20.1 5.0 1.4 0.1
1951 23.7 5.9 1.6 0.1
1952 28.0 7.0 1.9 0.1
1953 31.1 7.8 2.2 0.1
1954 34 .2 8.6 2.4 c.1
1955 37.2 9.3 2.6 0.1

-21 =
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The total ton~kilometers run by the entire motor trsusport park of
-the USSK have been estimated in an earlier report for 194G, 1947, and
1950-52. 22/ In sddition, the increase in motor transport plenped for
1955 in the Fifth Five Year Plan is known to be 80 to 85 percent of the
1955 level., It is therefore possible to interpolate a complete ton-kilo-
meter series for all years between 1950 and 1955. In sddition, a factor
for expenditure for gasoline per ton-kilometer also hes been derived --
0.00027742 metric tons per ton-kilometer. 26/ If it is essumed that for
all the years urder consideration, egriculturel motor transport accounted
for 25.0 percent {the 1941 Plen figure) of the total ton-kilometers of
motor transport -- it is possible to derive the congumption of petroleum
products by motor transport in sgriculture shown in Teble 13. In addition,
it is possible to estimate that the consumption ¢ lubricante by motor trans-
port in sgriculture will be 4 percent of the gasoline consumed. gl/ Ko
epproximation of the consumption of diesel fuel by motor transport in :
agriculture is presented, since no information is avaeilable on which to base
such en approximstion. The approximstions of the consumption of petroleum
products shown In Teble 13 are subject to an extremaly wide range of error.

- 22 .
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APPENDIX B

GAPS IN INTELLIGENCE

The purpose of this eppendix is to indicate wherein the materiszl upon
which this report is based is inmdequate and wherein coverage of the
subject is incomplete. This is done both to eneble better evaluation of
the estimates presented and to point ocut where further research may prove
of value.

1. Agricultural Tractors.

a. 1940, 1947, end 1951.

Though data on the consumption of petroleum products by the
tractor park of the MI'S's for these years have been supplied completely by
Soviet sources and no further research in this area is Jjustified, the lack
of information on consumption by egricultural tractors other than those of
the MTS's creates an important source of error in estimates of total con-
sumption by tractore in agriculture. These date have not been found for
postwar years. They would be of great value if given at some future date
in Soviet publications, or if estimated on the basis of intense research.

b. 1950.

_ The estimates for the year 1950 could be made more accurate
either if an exect breakdown of 1950 nonddesel horsepower between ligroine
and kerosene horsepower could be made, or if Soviet publications subsequently
provide & breakdown of hectares worked by the different fuel-type tractors
that obviates the necessity of estimating the composition of the tractor
park. It should be stressed that all efforts should be made to make thise
estimate as precise as possible since 1950 will undoubtedly be used as a base
year in Soviet statlstics.

c. 1952-55.

Estimates for 1952-55 are besed on data from the Fifth Five Year
Plan. The Plan fipures on increases in tractor horsepower and in output per
tractor unit should be revised as further meterial becomes available.
Important factors not supplied by the Plan are the comparative numbers of
diesel tractors snd kerosene tractors to be added to the park during the
5-year period, and information as to whether or not the present rates of fuel
consumption per hectare are to decrease. The latter is particularly importanc,
25 is shown by the fact that using 1947 fuel consumption factors for 1951
results in an error of approximately 2 million metric tons,

w23 =
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2. Combines.

The estimetes of consumption of petroleun products by comblnes are
not as reliable as estimates of consumption by tractors. It is £irmly
believed, however, that the amount of time already devoted to research on
this subject is the meximum that can be spent profitaebly. It is doubtful
that further research would uncover more sccurate information. The present
estimstes are the result of comsiderable research and of & complex meth-
odology. The results obtained are believed to represent the extreme limits
to which estimetes of consumption by & single category of petroleum-consuming
equipment can be carried. .

3. Stationary Motors in Agriculture and Tractors in the Tinber Industry.

No over-all statistics hove been found on consumption of petroleum
rroducts by shationsry motors in sgriculture end tractors in the timber in-
dustry. To estimste the inventory of equipment and find consumption factors
in both these fields would require elaborate research which would not
necessarily produce relisble results. In view of this fact, and since the
amount of petroleum involved is thought to be extremely small, it was con-
sidered more practical to make an arbitrary estimate. _

L. Motor Transport in Agriculture.

Essentisl prerequisite to asccurate estimates of the petroleum products
consured by motor trensport in Soviet agriculture are accurate date on the
inventory of the truck park in sgriculture and on its utilization. Alternatively
the ton-kilometers performed by trucks in agriculture would be necessary. '
These data are not availeble, nor is it anticipated that it will be possible
to obtain acceptable estimates of these items except by the most painstaking
and lengthy research. This, in short, is & gap in present intelligence which
will not readily ‘P€filled.

It is fortunate, therefore, that the need for an estimate of the con-
sumption of petroleum products by motor tremsport in Soviet sgriculture is
one which is quite specialized and not gererally required for intelligence
purposes. As has been implied in this report, estimates of the consumption
of petroleum products by sll motor transport in the USSR are presently available.
Presently availsble intelligence, however, does not permit accurate itemizing
of these estimates for the sectors of motor transport attached to ggriculture
or to other economic or political subgroups of the Soviet economy -

5. Possible Further Refinements.

The breskdown of agricultursl consumption by regions presented in
Teble 2 1is based on distribution of the MIS's by regions according to the
1941 Plen. Obviocusly, more recent informstion should be used, but it is not

‘ - 2h .
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resdily obteinablie, and the concentrsted research necessary to improve these
estimates would require more time than is available.

No attempt was made to provide a quarterly breskdown of annual
petroleum consumption by sgriculture. This breakdown would be of value in
indicating when agricultural demends for petroleum products would compete
with possible wartime military requirements. In order to obtain this break-
down, it would be necessary to find indexes of the distribution of trector
wvork and combine work during the year.

CIED
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APPENDIX C

SOURCES AND EVALUATION OF SOURCES

1. Evaluation of Sources.

This report was prepared largely from published Soviet source materisls.
Fifth Five Year Plan figures were used in estimating the growth in size and
productivity of the egricultural tractor end combine parks, since no other
figures are as yet available. Information on the composition, utilization,
and fuel consumption of the Soviet agricultural tractor park was based largely
on data from Soviet technical and sgricultural journals. Information from
these publications is considered to be relisble, since it was prepared for
internal use by Soviet mesnegement and plenners. Where published Soviet
-source meterials failed to provide the necessary dets, recourse was had
to intelligence estimates based on analysis of Soviet source material.

Among the best of these were reports from the Department of State, particularly
QIR Intelligence Report 5805.

The range of error believed to be present in each comporent estimate in
this report is discussed in some deteil in the sections of the report in which
the estimates are developed..

2. Sources

Evaluations, following the cla.ssification entry and designa.ted "Eval.,"
have the following significance:

Source of Informstion . Information

A - Completely reliable 1 - Confirmed by other sources
B - Usuelly reliable 2 - Probably true

C - Fairly relisble 3 - Possibly true

D - HNot usually relisble 4 - Doubtful

E - Not relisble 5 = Probebly false

F - Cannot be judged 6 - Cannot be Jjudged

Evaluations not otherwise designated are those appearing on the cited
document; those designated "RR" are by the author of this report. No "RR"
evaluation is given when the author agrees with the evaluation of the cited
document »
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1. CIA, N/5 783.3.R92, The 19L1 Stete Plan for the Development of the
fNational Economy of the USSR. U.

2. Data for 1940 and 1947 taken from Mashimno-Traktornaya Stantsiye,
No. 9, Sep 1948. U, Eval. RR 2,
Data for 1951 taken from Sotsimlisticheskoye Sel'skoye Khozyaystvo
{Socielist Agriculture), Aug 1952, p- 10. U, Eval. RR 2.

3. Totals taken from Department of State, OIR, Intelligence Report 5805,

or Developments in Soviet iculture in 1951, 20 May 1952, p. 20. R.
4. Data for 19L0O and 1047 taken from Mashinno-Traktornayas Stantsiye, No- 9,
Sep 1948, Xwwl. RR 2. ,
Dats for 1951 taken from Sotsialisticheskoye Scl’skoye Khozyaystvo,
op-. cit. Eval. RR 2 ' '
> B.S. Svirshchevskiy, Eksplostatsiya mashinno-traktornogo parke
{Utilization of the Machine-Tractor Park), 1950, p. 229, U. Eval. RR 2.
Tbid. :
Mashinno-Trektorneys Stantsiya, No. 11, Nov 1947, p. 2, U. Eval. RR 2.
Planovoye Khozyaystvo (Planned Economy), Mar 1947, p. 49. U. Eval. RR 2.
8. Department of State, OIR.Intellipence Report 5805, op. cit.
9. Ibid. ' N )
10, Jzvestiya, 11 Mer 1952. U,
"~ 11. A. Kuropatkin, Voprosy ekonomiki sel'skokhozysystvennogo trude v _SSSR
(Problems of Economics of Agricultural Lebor in the USSR), 1952,
p. 165. U. Eval, RR 2. : :
12. Department of State, OIR, Intelligence Report 5878, Draft Power in .
Soviet Agriculture, 17 Apr 1952, p. 3 R.
13, Department of State, OIR,Intelligence Report 5805, cp- cit., p. 11.
1. A, Kuropatkin, op. cit., p. 199.
15. Planovoye Khozyaystvo, Jan 1952, p. 8. U. Eveal. RR 2.
16, Soteianlisticheskoye Sel'skoye Khozyeyetvo, Jun 1952, p. 5. U. Eval. RR 2
17. Sel'khozmashina (Agricultural Machinery), Jul 1950, p- 2. U. Evel. RR 2.
18, P. Kolomiitsev, Tekbnicheskoye ospashcheniye sel'skogo khozyaystve
{The Technicel Equipment of Agriculture}, 1947, p> 9. U. Eval. RR 2.
19. Sel'khozmashina, Jul 1950, p. 2. U. Eval. RR 2. - " -
20. M.N. Portnov, Samokhodnyy kombain {The Self-Propelled Combine), 1950,
p- L. U, Eval, RR 2. :
21. Sel‘khozmashina, Jul 1950, p. 2. U. Eval. RR 2.,
22. Sel‘khozmashina, Jul 1951, pp. 10 and 11. U, Eval. RR 2.
23. Portnov, op. cit,
2h. Sel'khozmechina, Jul 1951, pp. 10 and 11. U. Eval. RR 2.
25. CIA/RR PR-17, Civil Consumption of Petroleum Products in the USSR,
19 Jun 1952, TS. Clessification of this excerpt, R. Evel. RR 1.
26. TIbid,
27. B.V. losikov and I.P. Lukashevich, Neftanoye Tovardovediye gostoptekhizdet
1950, Moscow - leningrad. .
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In addition to tne sbove specific citatinns, & general screening was
made of all the issues availeble in the Library of Congress of the
follovwing Soviet periodicale for the years 1946-52:
Hashinno-Traktornaye Stantsiys (Machine Tractor Station)
Sotsial istichesko e Sel'ckoye Khozyaystvo {Socialist Agriculture)
Sel’khozmashina (Agricultural Machinery)
Automobll'naye i Traktornsya Promyshlennost’ {Automobile and Trac.cor
Industry)
Planovoye Khozyeystvo {Planned Economy)
Voprosy Ekonomiki (Problems in Economics)
A considerable mumber of Soviet books end relevent reference material
vere salso consulted.

SOUTIDINTIAT,




